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Abstract
Objective Physicians are exposed to a range of work-
related risk factors that may result in occupational diseases.
This systematic review aims at shedding light on the
prevalence and incidence of musculoskeletal complaints
among hospital physicians.
Methods A systematic literature search was performed in
Pubmed and EMBASE (1990–2010), and methodological
quality criteria were applied. A search was done for mus-
culoskeletal complaints.
Results Five medium-quality studies and three high-
quality studies were included in this review. The deﬁnitions
and assessment used in the studies for musculoskeletal
complaints were different. In short, the frequently reported
prevalence for hand and wrist pain was 8–33 and 0%, 17%
for shoulder pain, and 9–28% for neck pain. Moreover, the
annual prevalence of low back pain was between 33 and
68%.
Interpretation The limited number of studies makes it
difﬁcult to draw conclusions, and the results should be
intepreted with care. In conclusion, musculoskeletal com-
plaints may be work-related complaints in hospital physi-
cians, which need future attention.
Keywords Hospital  Physicians  Musculoskeletal
complaints
Introduction
Work-related complaints have become a major concern for
employees, employers and governments because of their
negative impact on the health and productivity of the
employees (Fulton-Kehoe et al. 2000). In 2005, a total of
23%of EU27 workersreported work-related muscularpains
in shoulders, neck and/or upper/lower limbs (EFILWC
2007). For nonfatal occupational injuries in the United
States,18.6%ofallnewcasesoccurredinthehealthcareand
social assistance sectors; hospitals even topped the list of
nonfatal injuries and illnesses per year (US labour statistics
2005). Moreover, for the health care and social work pro-
fessions, 50% of the absences due to sickness are caused at
work or by work (European Communities 2004).
Health care workers are exposed to several factors that
can explain the heightened risk for illnesses and sick leave.
For example, the awkward work postures and manual
material handling of hospital staff lead to an increased risk
for occupational musculoskeletal injuries (e.g., Waters
et al. 2007).
Currently, it is difﬁcult to provide adequate prevention
of work-related diseases in physicians because most
reviews reporting on diseases and disorders are based on all
health care workers and do not differentiate for physicians
(Joshi et al. 2006; Bousquet et al. 2006). Physicians are
exposed to factors at the workplace that may cause a broad
range of psychological, biological, physical and chemical
disorders and diseases.
One risk among hospital physicians is due to multiple
physical exposures, e.g. in the operation room because of
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2010) or duration of keeping awkward postures or because
of walking distance during work (Conzett-Baumann et al.
2009). These factors may lead to different complaints of
the musculoskeletal system that are known to be related to
hospital work. For example, complaints of the musculo-
skeletal system can occur in the upper extremities among
surgeons as a result of precision work in an awkward
position (Berguer et al. 1999). In time, this may lead to
musculoskeletal disorders.
An overview of the incidence and the prevalence of
musculoskeletal complaints among hospital physicians
may lead to more adequate prevention of work-related
diseases and consequently provide a safer and healthier
environment for the physicians. This systematic review
aims at gaining insight into the prevalence and incidence of
musculoskeletal complaints among hospital physicians.
Methods
Search strategy
The literature search included a computerized database
search and a reference search. The computerized literature
search was conducted in Pubmed and EMBASE. The
search strategy aimed at identifying all available published
studies that reported data on the incidence and prevalence
of work-related complaints among hospital physicians. The
key words for the search were the following: (1) physicians
and accompanying specialism (e.g., dermatologist, inter-
nist, physiatrist and oncologist), (2) musculoskeletal, (3)
prevalence, incidence, and (4) medical center, hospital. To
avoid many studies about patients, the key word patient
was used in the search as a limitation. Subsequently, the
reference results were examined for additional studies. One
reviewer (KOH) screened the obtained titles and abstracts
for eligibility. Studies were eligible when all the inclusion
criteria were met. When inclusion or exclusion could not
be made on the title or abstract, the full article was
retrieved to decide of the article was eligible for the review.
Inclusion criteria
Given the large number of papers, the ﬁrst reviewer (KOH)
narrowed the selection of the papers used by applying the
following inclusion criteria:
• musculoskeletal complaints were deﬁned as musculo-
skeletal complaints, musculoskeletal symptoms or
musculoskeletal disorders.
• the study should be published in English.
• the study was published between January 1990 and
January 2010.
Methodological quality assessment
All the articles were selected on the basis of six inclusion
criteria: (1) positive when a description and clariﬁcation
was given for a disorder or disease; (2) description of the
setting and location of the hospital (e.g. city of the hospital,
type of hospital, size of hospital); (3) description of the
physicians; (4) and (5) description of the instruments and
statistics; (6) positive when the response rate was at least
50%. These criteria were selected as important to make a
proper comparison between the papers and the population.
Studies were classiﬁed as high (5–6 criteria), medium (3–4
criteria) or low quality (1–2 criteria). Low-quality studies
were excluded from this systematic review.
Results
Study selection
The computer-generated search resulted in 160 references
in Pubmed and 157 references in EMBASE. After exclu-
sion of the duplicated references, all titles and abstracts
were checked for inclusion or exclusion. The most
important reasons for exclusion were: (1) the study did not
distinguish between health care workers in their study and
(2) the study was reporting the prevalence of musculo-
skeletal disorders among patients instead of physicians.
After selection based on the title and on the abstract, 13
articles were selected. After reviewing the whole paper, a
total of ﬁve articles were included. Screening the reference
list of the included articles provided an extra three studies.
Finally, a total of eight studies were selected for this review
(Fig. 1).
Reviewing the whole manuscript   
(n=13) 
Studies excluded based on title and 
abstract (n= 304) 
Studies included after computerized 
search (n= 5) 
Studies excluded (n= 8) 
Studies included in the systematic review 
(n= 8) 
Studies included based on the reference 
list (n= 3) 
Electronic search of 2 databases (317) 
Pubmed (n= 160) and EMBASE (n=157) 
Fig. 1 Flowchart of selection process
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Table 1 showed the methodological quality assessment of
the eight studies (Berguer et al. 1999; Cunningham et al.
2006; Failde et al. 2000; Johnston et al. 2005; Karahan
et al. 2009; Smith et al. 2006; Szeto et al. 2009; Wolf et al.
2000). Five medium-quality studies (Berguer et al. 1999;
Failde et al. 2000; Johnston et al. 2005; Karahan et al.
2009; Wolf et al. 2000) and three high-quality studies
(Cunningham et al. 2006; Smith et al. 2006; Szeto et al.
2009) about the prevalence of musculoskeletal complaints
in the upper extremities or in the back were included
(Table 1). No studies were found on the incidence of
musculoskeletal disorders among hospital physicians.
Study characteristics
Four studies reported musculoskeletal complaints among
surgeons, three studies reported musculoskeletal com-
plaints among all doctors and one study reported muscu-
loskeletal complaints among urologists (Table 2). It should
be noted that Johnston et al. (2005) reported an effect of
two subgroups according to tasks performed in the oper-
ating room, hand-assisted laparoscopy and standard lapa-
roscopy. The number of participants varied from 18 to 286.
The studies have been conducted in the United States of
America (Berguer et al. 1999; Johnston et al. 2005; Wolf
et al. 2000), Ireland (Cunningham et al. 2006), Spain
(Failde et al. 2000), Turkey (Karahan et al. 2009) and
China (Smith et al. 2006; Szeto et al. 2009).
Different deﬁnitions were used in the studies for mus-
culoskeletal complaints. Cunningham et al. (2006) used the
most broad deﬁnition of musculoskeletal complaints as
they deﬁned complaints as ache, pain or discomfort. Three
other studies (Karahan et al. 2009; Smith et al. 2006; Szeto
et al. 2009) deﬁned musculoskeletal complaints as dis-
comfort in the investigated body regions, whereas one
study deﬁned musculoskeletal complaints in term of pain
(Berguer et al. 1999). Pain or muscular injury was used as a
deﬁnition in another study (Johnston et al. 2005). Two
studies reported no clear deﬁnition of musculoskeletal
complaints (Failde et al. 2000; Wolf et al. 2000). Different
types of prevalences have been assessed: point prevalence,
annual prevalence and lifetime prevalence.
Besides different deﬁnitions used, musculoskeletal
complaints were also assessed in different ways. Three
studies used existing questionnaires: two of these studies
used the Standardized Nordic Questionnaire (Smith et al.
2006; Szeto et al. 2009) and one study used the health and
back pain survey (Cunningham et al. 2006). A self-for-
mulated questionnaire was used in three studies (Berguer
et al. 1999; Johnston et al. 2005; Karahan et al. 2009),
whereas two studies (Failde et al. 2000; Wolf et al. 2000)
did not report about the questions used.
Prevalence of musculoskeletal complaints
First, three medium-quality studies reported about the
prevalence of hand and wrist pain. The results for the
frequently reported prevalence of hand and wrist pain were
found between 8 (Berguer et al. 1999) and 33% (Johnston
et al. 2005), and the occasionally reported prevalence of
hand and wrist pain were 36 (Berguer et al. 1999) and 67%
(Wolf et al. 2000). Only Johnston et al. (2005) examined
the frequently reported prevalence for forearm pain (25 and
4%). Wolf et al. (2000) found an occasionally reported
prevalence of elbow pain of 11%.
Next, two medium-quality studies and two high-quality
studies reported shoulder pain. Two studies found a fre-
quently reported prevalence between 0 (Johnston et al.
2005) and 17% (Wolf et al. 2000). Two studies reported
about the annual prevalence for shoulder pain of 38 (Smith
et al. 2006) and 58% (Szeto et al. 2009). The occasionally
and frequently reported prevalence of shoulder/arm pain
was 43 and 12%, respectively (Berguer et al. 1999).
Furthermore, neck pain was described by four studies
(two medium-quality studies and two high-quality studies).
They found frequently reported prevalences of 9 and 28%
and an occasionally reported prevalence of 43%. The
annual prevalences of neck pain were 42 and 83%.
Lastly, two medium-quality studies and three high-
quality studies reported a prevalence for back pain. Failde
et al. (2000) found a prevalence for low back pain (LBP) of
80%. Cunningham et al. (2006) reported a point prevalence
for LBP of 24%, an annual prevalence of 33% and a life-
time prevalence of 67%. Compared to the annual preva-
lence for LBP of Cunningham, three other studies showed
prevalences between 44 and 68% (Karahan et al. 2009;
Smith et al. 2006; Szeto et al. 2009). Wolf et al. (2000)
reported an occasional prevalence of LBP of 33%. Next to
LBP, Smith et al. (2006) and Szeto et al. (2009) also
Table 1 Methodological criteria
Quality criteria
123456Score Quality label
Berguer (1999) ?-???-4M Q
Cunningham (2006) ?-????5H Q
Failde (2000) ??--?-3M Q
Johnston (2005) ?-?-??4M Q
Karahan (2009) ?--???4M Q
Smith (2006) ?-????5H Q
Szeto (2009) ?????-5H Q
Wolf (2000) ???---3M Q
HQ high quality, MQ medium quality
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was 29 and 53%.
Discussion
This review focused on the incidence and prevalence of
musculoskeletal complaints among hospital physicians.
The review resulted in a broad range of prevalence of
musculoskeletal complaints among different body regions.
This could possibly be explained by the differences in the
usage of different deﬁnition and questionnaires to assess
musculoskeletal complaints. To illustrate, the study of
Berguer et al. (1999) reported musculoskeletal complaints
as pain, whereas Szeto et al. (2009) deﬁned musculoskel-
etal complaints as discomfort. The different deﬁnitions and
questionnaires that were used in both studies might be an
explanation for the ﬁndings. Only three of the eight studies
used existing questionnaires. Future research should focus
on using validated questionnaires.
Musculoskeletal complaints seemed high. However, no
comparison with the working population could be made
because the case deﬁnitions of data from the general pop-
ulation were not assessed in similar ways over the different
countries where the studies were executed. Clearly deﬁned
timeline was used in most of the studies included.
The information that was found in this review may form
part of a base of knowledge in the speciﬁc groups of
doctors examined, which is needed to prevent participation
problems of medical doctors. Such a knowledge base
should be based on valid assessment techniques and be
useful in creating effective measures to: (1) keep workers
healthy in their jobs; (2) increase the safety of (co)workers;
and (3) optimize the person–job interaction (Sluiter and
Frings-Dresen 2007; Sluiter 2006). Workers’ Health Sur-
veillance should be performed with the following purposes
in mind for employees: (1) to identify individuals on a
regular basis who may have developed a susceptibility to a
known hazard in the workplace; (2) to screen out workers
whose present health hinders them from performing their
job as safely as other employees, thereby endangering
themselves or others; or (3) to screen out those who are
unlikely to perform satisfactorily due to a developed health
problem (Sluiter and Frings-Dresen 2007).
It is important to note that the present review has limi-
tations. First, some articles may have been missed by the
chosen search strategy. Secondly, there were two factors
that possibly lead to an underestimation of the prevalence
or incidence of musculoskeletal complaints. First, studies
only examining the physicians in their work setting and
therefore sick-listed physicians were not included in the
results. Second, junior doctors and residents who previ-
ously quit working due to their disorder or diseases were
also not included in the results.
Because relatively few studies were found on the prev-
alence and no studies were found on incidence of work-
related musculoskeletal complaints among hospital physi-
cians, more research over time is needed to have a more
complete overview of all relevant musculoskeletal diseases
and disorders. In addition, research should determine
Table 2 Eight studies that assessed frequently reported prevalence of musculoskeletal complaints. The study parameters of study design, sample
size, type of doctors, country and prevalence are presented
First author N Type Country Prevalence (%)
Hand/
wrist
Forearm/
elbow
Shoulder Shoulder/
arm
Neck Upper
back
LBP
Berguer (1999) 149 Surgeons USA Occasional 36 43 43
Frequent 11 12 9
Cunningham (2006) 21 Physicians Ireland Point 24
Annual 33
Lifetime 67
Failde (2000) 94 Physicians Spain NA 80
Johnston (2005) 25 (HAL) Surgeons USA Frequent 33 25 10
25 (SL) Surgeons Frequent 8 4 0
Karahan (2009) 90 Physicians Turkey Annual 63
Smith (2006) 286 Physicians China Annual 38 42 29 44
Szeto (2009) 135 Surgeons China Annual 58 83 53 68
Wolf (2000) 18 Urologists USA Occasional 67 11 33
Frequent 17 28
HAL hand-assisted laparoscopy, SL standard laparoscopy, NL the Netherlands, LBP low back pain, NA not applicable
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between physicians could lead to a more speciﬁc overview
and therefore to better prevention.
In conclusion, musculoskeletal complaints may be
work-related complaints because of speciﬁc risk factors for
hospital physicians, which need future attention as well.
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